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ABSTRACT 



This invention relates to a portable information terminal 
having a plurality of functions such as a radio communica- 
tion terminal unit, a data processing terminal unit, a digital 
camera unit, etc. The portable information terminal com- 
prises a plurality of function processing units which respec- 
tively perform the functions; a battery which supplies elec- 
tric power to the function processing units; a remaining 
battery charge detecting unit which detects remaining bat- 
tery charge of the battery; and a power supply control unit. 
This power supply control unit compares the remaining 
battery charge with each of power supply limiting values 
determined in advance with respect to the function process- 
ing units, and, when the remaining battery charge becomes 
lower than- at least one pf the power supply limiting values 
of the function processing units, the power supply control 
unit stops power supply to the at least brie of the function 
processi ngjin its and/or out puts war ning signals. 1 
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PORTABLE INFORMATION TERMINAL AND 
POWER SUPPLY CONTROL METHOD 
THEREFOR 

BACKGROUND OF THE INVENTION 
[0001] 1. Field of the Invention 

[0002] The present invention relates to a portable infor- 
mation terminal having power supply control functions and 
a power supply control method therefor. 

[0003] 2. Description of Related Art 

[0004] Portable information terminals are used in most 
cases while being carried around, and portable batteries are 
mainly used for supplying electric power to such informa- 
tion terminals. Therefore, in addition to improvement of the 
battery capacity and miniaturization of the battery size, it is 
also desirable to provide, for example, a function for pre- 
cisely measuring the remaining battery charge and inform- 
ing it to users, and a function for performing various 
processing in accordance with the remaining battery charge. 

[0005] Recently, various portable information terminals 
having a plurality of functions such as a radio communica- 
tion function (for example, the same function as a portable 
telephone or a PHS (Personal Handyphone System)), an 
information processing function, and an image pick-up 
function such as those of digital cameras, are developed. 
Hereafter, such portable information terminals will obtain 
more complicated and advanced functions. 

[0006] In a portable information terminal having several 
functions, since electric power consumption of each of 
circuits for performing respective functions are different 
from each other, it is difficult for users to predict the 
remaining battery life only based on the remaining battery 
charge. For example, although a function as a PDA (Personal 
Digital Assistant) can be activated for about several months 
by only one battery charging or battery exchange, a function 
as a portable telephone needs a battery charging once a 
week. Therefore, in a portable information terminal having 
both the functions, the operating time of the PDA function 
will be greatly shortened by the operation of the portable 
telephone function, and it is difficult for users to predict the 
remaining battery life. 

SUMMARY OF THE INVENTION 

[0007] The present invention is made m order to overcome^, 
the above drawbacks of the prior art, and the otfjec'fwfn?/ 
present invention is to provide a portable information ter- 
minal which can restrict each function according to^the 
, remaining battery charge, and to provide a power sITp^l^ 
control method therefor: — ... . 

[0008] In order to achieve the above object, a portable 
information terminal of the present invention comprises a 
plurality of function processing units which respectively 
perform various functions; a battery which supplies electric- 
power to the function processing units; a remaining battery 
charge detecting unit which detects remaining battery charge 
of the battery; and a power supply control unit which 
compares the remaining battery charge with each ofoppwer 
supply limiting values determined in advance with respectlo \ 
the function processing units, and, when the remaining, 
battery charge becomes lower than at least one of the powert 



supply limiting values of the function processing units, stops 
power supply to the at least one of the function processing 
units and/or outputs warning signals. 

[0009] According to the portable information terminal of 
the present invention, the operation of each of the function 
processing units such as a radio communication terminal 
unit, a data processing terminal unit, a digital camera unit, 
etc., is individually stopped, and/or warning signals are 
output, by comparing the present remaining battery charge 
with the power supply limiting values determined in 
advance with respect to each function processing unit. 
Therefore, it is possible to prevent the operating time of one 
function processing unit from being greatly shortened by the 
use of another function processing unit, and users can 
predict the remaining battery life for each of the function 
processing units. 

[0010] The portable information terminal according to 
another aspect of the present invention comprises a plurality 
of function processing units which respectively perform 
various functions; a battery which supplies electric power to 
the function processing units; a CPU which controls the 
function processing units; a remaining battery charge detect- 
ing unit which detects remaining battery charge of the 
battery; and a processing control unit which compares the 
remaining battery charge with each of power supply limiting 
values determined in advance with respect to the function 
processing units, and, when the remaining battery charge 
becomes lower than at least one of the power supply limiting 
values of the function processing units, controls the CPU so 
that the CPU restricts the operation of the at least one of the 
function processing units. 

[0011] In this case, when the present remaining battery 
charge value becomes smaller than the power supply limit- 
ing value of one function processing unit, the processing 
control unit instructs the CPU to perform the restriction of 
the one function processing unit. Thus, the electric power 
consumption for performing the one function processing 
unit can be decreased as well as the case where the power 
supply to the function processing unit is limited, and the 
processing control unit can function as well as the power 
supply control unit in the first aspect. The "restriction" may 
include completely stopping the function processing unit 
and partially stopping the function processing unit while 
maintaining the minimum functions of the function process- 
ing unit. 

[0012] The power supply control method of the present 
invention is a method for controlling power supply to a 
portable information terminal having function processing 
units which respectively perform a plurality of functions, 
and the method comprises detecting a remaining battery 
charge of a battery which supplies electric power to the 
function processing units which respectively perform the 
functions; comparing the remaining battery charge with each 
of power supply limiting values determined in advance with 
respect to the function processing units; and when the 
remaining battery charge becomes lower than at least one of 
the power supply limiting values of the function processing 
units, stopping power supply to the at least one of the 
function processing units and/or outputting warning signals. 

[0013] According to this method, the operation of each of 
the function processing units^suchvas^ajiradip^ommunication 1 
terminal unit, a data processing terminal unit, a digital 
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camera unit, etc., is individually stopped, and/or warning 
signals arc output, by comparing the present remaining 
battery charge with the power supply limiting values deter- 
mined in advance with respect to each function processing 
unit. Therefore, it is possible to prevent the operating time 
of one function processing unit from being greatly shortened 
by the use of another function processing unit, and users can 
predict the remaining battery life for each of the function 
processing units. 

[0014] The power supply method according to another 
aspect of the present invention comprises detecting a 
remaining battery charge of a battery which supplies electric 
power to the function processing units; comparing the 
remaining battery charge with each of power supply limiting 
values determined in advance with respect to the function 
processing units; and when the remaining battery charge 
becomes lower than at least one of the power supply limiting 
values of the function processing units, controlling a CPU, 
which controls the function processing units, so as to restrict 
the operation of the at least one of the function processing 
units. 

[0015] In this case, when the present remaining battery 
charge value becomes smaller than the power supply limit- 
ing value of one function processing unit, the processing 
control unit instructs the CPU to perform the restriction of 
the one function processing unit. Thus, the electric power 
consumption for performing the one function processing 
unit can be decreased as well as the case where the power 
supply to the function processing unit is limited, and the 
processing control unit can function as well as the power 
supply control unit in the previous aspect. 

BRIEF DESCRIPTION OF THE DRAWING 

[0016] FIG. 1 is a block diagram illustrating a portable 
information terminal according to the first embodiment of 
the present invention. 

[0017] FIG. 2 is a flowchart illustrating the operation of s 
the first embodiment. 

[0018] FIG. 3 is a block diagram illustrating a portable 
information terminal according to the second embodiment of 
the present invention. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0019] Hereinafter, the preferred embodiments of the 
present invention will be explained referring to the figures. 

[0020] FIG. 1 is a block diagram illustrating a portable 
information terminal according to the first embodiment of 
the present invention. This portable information terminal 
comprises a radio communication function, an information 
processing function, and an image pick-up function (digital 
camera function); however, the present invention is not, 
limited to those functions but may comprise other various 
functions. 

[0021] As shown in FIG. 1, this portable information 
terminal comprises a power supply source (battery) 1 such 
as a dry battery or a storage battery which can be recharged, 
and the battery 1 supplies electric power to every units in the 
portable information terminal. A remaining battery charge 
detecting unit 2 is connected to the battery 1. This remaining 



battery charge detecting unit 2 includes a timer, and detects 
the remaining battery charge of the battery 1 at regular 
intervals determined by the timer. A power supply control 
unit 3 is connected to the battery 1 and the remaining battery 
charge detecting unit 2. The power supply control unit 3 
includes a memory for storing power supply limiting infor- 
mation for limiting power supply to each of the function 
processing units, and the power supply limiting information 
is input to the memory by users in advance. The power 
supply control unit 3 controls the power supply from the 
battery 1 to the function processing units based on the 
signals output from the remaining battery charge detecting 
unit 2. 

\ [0022] The portable information .terminal of the, present 
embodiment comprises, as .the fiinetion y ^ 

■* radip /CGimmunieation terminal unit 4, a data processing, . 
■■«terminaUunitn5^ndftaM^ Each of the* 

Junction processing units 4 to 6 r^spectively T includes a CPU, 

. ,a RAM, and a ROM. storing procedure programs for per-- 

N forming the necessary function. In addition, the radio com- 
munication terminal unit 4 comprises signal processing unit 
and a radio transmitter-receiver including an antenna, and 
the digital camera unit 6 comprises an image pick-up device 
such as a CCD camera. 

[0023] The portable information terminal further com- 
prises an input unit 7, an output unit 8, and a storage unit 9. 
The input unit 7 is provided for inputting information by 
users, and comprises at least an input device such as a pen 
type input device (touch-pen), a keyboard, a mouse, etc. The 
information input via the input unit 7 will be transmitted to 
the radio communication terminal unit 4, the data processing 
terminal unit 5, and/or digital camera unit 6, in accordance 
with procedures to be performed. 

[0024] The output unit 8 is provided for outputting infor- 
mation to the vision, the audition sense, or feeling of users, 
and comprises at least one display device such as a liquid 
crystal display, a speaker, a vibrator, etc. 

[0025] The storage unit 9 is provided for storing data or 
information processed by the radio communication terminal 
unit 4, the data processing terminal unit 5, and the digital 
camera unit 6, and comprises at least one storage device 
such as a hard disk and a flash memory. 

[0026] Next, referring to FIG. 2, the operations of the 
portable information terminal shown in FIG. 1 will be 
explained. FIG. 2 is a flowchart illustrating the operation of 
the remaining battery charge detecting unit 2 and the power 
supply control unit 3^: After the user turns on the power 
switch of4^,ppJi:aKie v information terminal, in step SI, the' 

v. user inputs; the power supply limiting values by the input 
unit 7 with* respect to each of the function processing units 
4 to 6. The power supply limiting value is the remaining 
battery charge value for limiting the power supply to each of 
the function processing units 4 to 6, and when the remaining 
battery charge <rqaehcs 4o the power supply limiting value, 
the power supply to the corresponding unit is stopped, 
and/or a warning signal is generated to indicate to the user 

[ in order to inform that the remaining battery charge has 
decreased below the power supply limiting Value, For 
example, the operation of the digital camera unit 6 is stopped 
when the remaining battery charge becomes 80% of the full 
battery charge, the operation of the data processing terminal 
unit 5 is stopped when the remaining battery charge becomes 
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50% of the full battery charge, and, further, the operations of 
the radio communicatiqnitcrminal unit 4 is stopped when the 
remaining battery charge becomes 20% of the full battery 
charge. In this case, the remaining battery charge values' 
80%, 50%, and 20% respectively correspond to the power 
supply limiting values of the digital camera unit 6, the data 
processing terminal unit 5, and the radio communication 
terminal unit 4. The power supply limiting values are 
determined as absolute values between 100% corresponding 
to the full battery charge state and 0% corresponding to the 
over discharge state, and the power supply limiting values 
are provided for each of all the function processing units 4 
to 6. 

[0027] The user can also select, using the input unit 7, the 
procedure to^g. pejrjormed^ith respect to each .function ) 
processing uhiUwhen the remaining battery charge decreases 
below the power supply limiting value. Although the kinds 
of procedures are not limited in the present invention, in the 
present embodiment, "stopping" and "warning" can be 
selected as such procedures. When the "stopping" js«selected 
by the user as the procedures to be performed with respect 
to one function processing unit, the power supply :to ,the 
corresponding function processing unit is stopped when the 
remaining battery charge decreases below the power supply 
limiting value. On the other hand, when the "warning" is 
selected by the user as the procedures to be performed with; 
respect to a function processing unit, a warning signal is 
indicated to the user by the output unit 8 in order to inform] 
that the remaining battery charge has ^decreased- below the/ 
power supply limiting value of the function processing umt! 

[0028] Although the power supply limiting values are 
determined as the absolute values between 0 to 100% of the 
full battery charge in the above explanation, the power 
supply limiting value can be determined as the relative value 
based on the present remaining battery charge. For example, 
when the present remaining battery charge is 50% of the full 
battery charge and the relative power supply limiting value 
is determined to 50% of the present remaining battery 
charge, the power supply limiting value corresponds to the 
absolute remaining battery charge of 25%, By setting the 
power supply limiting values as relative values, regardless 
of the absolute value of the present remaining battery 
charge, it is possible to set the power supply control unit 3 
so as to stop the function processing unit and/or to give the 
alarm when the remaining battery charge is reduced to, for 
example, 50% of the present remaining battery charge. 
Therefore, even when it is difficult to determine the power 
supply limiting values as the absolute values, it is easy to 
broadly input the power supply limiting values. 

[0029] In step S2, the power supply control unit 3 starts to 
supply electric power to the function processing units 4 to 6. 
Next, in step S3, the power supply control unit 3 determines 
whether the power switch of the portable information ter- 
minal is turned off. If the power switch has been turned off, 
the flow proceeds to step S13, and the termination processes, 
which includes storing of the present setting information in 
the storage unit 9, is performed. Then, the flow ends. 

[0030] If the power switch is turned on in step S3, the flow 
proceeds to step S4, and the power supply control unit 3 
determines whether the power supply limiting values are 
changed by the user. If the power supply limiting value have 
been changed, the flow returns to step SI, and steps S2 to S4 



are repeated while using the changed power supply limiting 
values. If the power supply limiting value has not been 
changed in step S4, the flow proceeds to step S5, and the 
remaining battery charge detecting unit 2 determines 
whether the present timer value, which is counted in the 
timer included in the remaining battery charge detecting unit 
2, is compared with the predetermined set point. When the 
present timer value is smaller than the set point, the flow 
returns to step S3, The set point corresponds to the time 
interval for performing the detection of the remaining bat- 
tery charge, and if the present timer value is larger than the 
set point, the flow proceeds to step S6. Therefore, the flow 
proceeds to step S6 at the constant intervals determined by 
the set point value. 

[0031] In step S6, the remaining battery charge detecting 
unit 2 initializes the timer value, and detects the remaining 
battery charge of the battery 1 . The remaining battery charge 
value is transmitted to the power supply control unit 3, and 
in step S7, the power supply control unit 3 compares the 
remaining battery charge value with each of the power 
supply limiting values for function processing units 4 to 6. 
Then, the power supply control unit 3 selects the function 
processing unit of which the power supply limiting value is 
smaller than the present remaining battery charge, if any. If 
there is no function processing unit of which the power 
supply limiting value is smaller than the present remaining 
battery charge, the flow returns to step S3. 

[0032] In contrast, if there is at least one function pro- 
cessing unit of which the power supply limiting value is 
smaller than the present remaining battery charge, the flow 
proceeds to step S9, and the power supply control unit 3 
retrieves the procedure set by the user for the function 
processing unit(s). 

[0033] When the procedure set for the function processing 
unit(s) is "stopping", the flow proceeds to step S10, and the 
power supply control unit 3 commands to perform the 
termination processing of the selected function processing 
unit (in this embodiment, at least one of the radio commu- 
nication terminal unit 4, the data processing terminal unit 5, 
and digital camera unit 6). After the termination processing 
of the selected function processing unit(s) is completed, the 
flow proceeds to step Sll, and the power supply control unit 
3 stops the power supply to the selected function processing 
unit(s). 

[0034] On the other hand, when the procedure set for the 
function processing unit(s) is "warning", the flow proceeds 
to step S12, and the power supply control unit 3 instructs the 
selected function processing unit(s) to warn the user using 
the output unit 8. The warning may be given by various 
means such as display of images or characters on a display 
device, generation of sounds by a speaker, and/or generation 
of vibration by a vibration motor, etc., which can be set in 
advance in the power supply control unit 3 via the input unit 
7 by the user. The procedures in steps S10 to S12 are 
performed in turns with respect to all the selected function 
processing units. When step Sll and/or S12 are completed 
for all the selected function processing units, the flow returns 
to step S3. 

[0035] In this way, the remaining battery charge detecting 
unit 2 measures the remaining battery charge of the battery 
1, and informs the measured value to the power supply 
control unit 3 at the predetermined intervals. Based on the 
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remaining battery charge and the setting by the user, the 
power supply control unit 3 stops the function processing 
unit(s), and/or gives the alarm to the user. Therefore, in the 
present embodiment, it is possible to restrict the use of the 
function processing units in accordance with the remaining 
battery charge. 

[0036] Next, referring to FIG. 3, a second embodiment of 
the present invention will be explained. In FIG. 3, the 
elements which have the same functions as those in the first 
embodiment shown in FIG. 1 are attached with the same 
reference numbers as those in FIG. 1, and the explanations 
thereof will be omitted. 

[0037] The first characteristic feature of the second 
embodiment is that the CPUs, the RAMs, and the ROMs of 
the function processing units 4 to 6 are respectively inte- 
grated in a CPU 11, a RAM 12, and a ROM 13. The ROM 
13 includes a radio communication processing unit 14, an 
information processing unit 15, and a digital camera pro- 
cessing unit 16. 

[0038] The second characteristic feature of the second 
embodiment is that the power supply control unit 3 is 
replaced with a processing control unit 10, and the battery 1 
directly supplies the electric power to each of the function 
processing units (in this embodiment, the radio communi- 
cation terminal unit 4, the data processing terminal unit 5, 
and the digital camera unit 6). 

[0039] Although the operation of the second embodiment 
is performed basically in accordance with the flow shown in 
FIG. 2, it is different from that of the first embodiment in the 
following points. 

[0040] In the case where the procedure for the function 
processing unit(s), of which the power supply limiting value 
is greater than the remaining battery charge value, is set as 
"stopping", if the present remaining battery charge value 
becomes smaller than the power supply limiting value in 
step S8 in FIG. 2, the flow proceeds via step S9 to step S10, 
and the processing control unit 10 instructs the CPU 11 to 
perform the restriction of the selected function processing 
unit. Here, the "restriction" includes completely stopping the 
function processing unit and partially stopping the function 
processing unit while maintaining the minimum functions of 
the function processing unit. For example, when the present 
remaining battery charge value becomes smaller than the 
power supply limiting value of the data processing terminal 
unit 5, the processing control unit 10 may forbid the CPU 11 
to perform the function of the data processing terminal unit 
5, or the processing control unit 10 may degrade the calcu- 
lation speed of the CPU 11 for performing the function of the 
data processing terminal unit 5, Thus, the electric power 
consumption for performing the function of the data pro- 
cessing terminal unit 5 can be decreased as well as the case 
where the power supply to the function processing unit is 
limited, and the processing control unit 10 can function as 
well as the power supply control unit 3 in the first embodi- 
ment. Whether the function processing unit is completely 
stopped or is partially stopped can be selected by the user 
when the user inputs the power supply limiting values via 
the input unit 7. 

[0041] In the first and second embodiments of the present 
invention, the power supply control unit 3 or the processing 
control unit 10 may be constructed so that the power supply 



limiting values of all the function processing units cannot be 
set below a predetermined minimum value, for example, 
10% of the full battery charge. In these cases, because the 
remaining battery charge of the minimum value is left even 
after all the functions are restricted, it becomes possible to 
use the remaining battery charge in case of emergency, 

[0042] Also, in the first and second embodiments, the 
power supply control unit 3 or the processing control unit 10 
may be constructed so that the restriction of the operation of 
the function processing unit(s) can be temporarily cancelled 
by conducting a predetermined operation even when the 
remaining battery charge decreases below the power supply 
limiting value of the function processing unit(s). In those 
cases, it becomes possible to operate necessary function 
processing unit(s) even when the operation of the function 
processing unit is restricted. 

[0043] Furthermore, the above two types of the modifica- 
tions can be combined. That is, the power supply control unit 
3 or the processing control unit 10 may be constructed so 
that the power supply limiting values of all the function 
processing units cannot be set below a predetermined mini- 
mum value, and the restriction of the operation of the 
function processing unit(s) can be temporarily cancelled by 
conducting a predetermined operation. In this case, even 
when the operations of all the function processing units 4 to 
6 are stopped or restricted, by means of performing the 
predetermined operation using the input unit 7, it becomes 
possible to use a necessary function processing unit. There- 
fore, for example, in the emergency cases such as when it is 
necessary to call the police or call for an ambulance, by 
performing the predetermined operation, it becomes pos- 
sible to use the radio communication terminal unit 4 as a 
portable telephone while consuming the remaining battery 
charge. Thus, it is possible to prevent problems that the 
portable information terminal cannot be used in the emer- 
gency cases. 

[0044] Although each of the above embodiments com- 
prises radio communication terminal unit 4, the data pro- 
cessing terminal unit 5, the digital camera unit 6, the present 
invention is not limited to these embodiments, and the 
portable information terminal of the present invention may 
comprises two function processing units or four or more 
function processing units including another types of function 
processing units. Even in the case where four or more 
function processing units are provided, the function process- 
ing units can be controlled in a similar manner with the 
above embodiments. 

1. A portable information terminal having a plurality of 
functions, comprising: 

a plurality of function processing units which respectively 
perform the functions; 

a battery which supplies electric power to the function 
processing units; 

a remaining battery charge detecting unit which detects 
remaining battery charge of the battery; and 

a power supply control unit which compares the remain- 
ing battery charge with each of power supply limiting 
values determined in advance with respect to the func- 
tion processing units, and, when the remaining battery 
charge becomes lower than at least one of the power 
supply limiting values of the function processing units, 
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stops power supply to the at least one of the function 
processing units and/or outputs warning signals. 

2. A portable information terminal having a plurality of 
functions, comprising: 

a plurality of function processing units which respectively 
perform the functions; 

a battery which supplies electric power to the function 
processing units; ^ 

^ a CPU which controls the function processing unitsjj} 

a remaining battery charge detecting unit which detects 
remaining battery charge of the battery; and 

a processing control unit which compares the remaining, 
v battery charge with each of power supply limiting' 
values determined in advance with respect to the func- 
tion processing units, and, when the remaining battery, 
charge becomes lower than at least one of the power-. 
J , supply limiting values of the function processing units, \ 
controls the GPU so thatnhe CPU restricts the operation 
V^of Jhe^at Jeast one_of jhe_function processing jinits.^ 

3, A power supply control method for a portable infor- 
mation terminal having function processing units which 
respectively perform a plurality of functions, comprising: 

detecting a remaining battery charge of a battery which 
supplies electric power to the function processing units 
which respectively perform the functions; 



comparing the remaining battery charge with each of 
power supply limiting values determined in advance 
with respect to the function processing units; and 

when the remaining battery charge becomes lower than at 
least one of the power supply limiting values of the 
function processing units, stopping power supply to the 
at least one of the function processing units and/or 
outputting warning signals. 
4. A power supply control method for a portable infor- 
mation terminal having function processing units which 
respectively perform a plurality of functions, comprising: 

detecting a remaining battery charge of a battery which 
supplies electric power to the function processing units. 

comparing the remaining battery charge with each of 
power supply limiting values determined in advance 
with respect to the function processing units; and 

when the remaining battery charge becomes lower than at 
least one of the power supply limiting values of the 
function processing units, controlling a CPU, which 
controls the function processing units, so as to restrict 
the operation of the at least one of the function pro- 
cessing units. 

* * * * * 
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